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In this study, we aim to design the architecture of the kV imaging system for tumor tracking in the dual-head gantry system and analyze its accuracy by simulations. We established mathematical formulas and algorithms to track the tumor position with the two-pair kV imaging systems when they are in the non-orthogonal positions. The algorithms have been designed in the homogeneous coordinate framework and the position of the source and the detector coordinates are used to estimate the tumor position. 4D XCAT (4D extended cardiac-torso) software was used in the simulation to identify the influence of the angle between the two-pair kV imaging systems and the resolution of the detectors to the accuracy in the position estimation. A metal marker fiducial has been inserted in a numerical human phantom of XCAT and the kV projections were acquired at various angles and resolutions using CT projection software of the XCAT. As a result, a positional accuracy of less than about 1mm was achieved when the resolution of the detector is higher than 1.5 mm/pixel and the angle between the kV imaging systems is approximately between 90 o and 50 o . When the resolution is lower than 1.5 mm/pixel, the positional errors were higher than 1mm and the error fluctuation by the angles was greater. The resolution of the detector was critical in the positional accuracy for the tumor tracking and determines the range for the acceptable angle range between the kV imaging systems. Also, we found that the positional accuracy analysis method using XCAT developed in this study is highly useful and will be a invaluable tool for further refined design of the kV imaging systems for tumor tracking systems. A schematic of the dual-head gantry radiation therapy system. In this system, the dual meta-voltage (MV) accelerators are mounted on the gantry for therapeutic purpose and the kilo-voltage (kV) imaging systems are used for tumor tracking. The motion range of the kV imaging system is limited in the dual-head gantry design. Fig. 5에서는 원점(iso-center)으로부터 x축을 따라서 12 mm간격으로 위치한 마커 (Fig. 5a ), y축을 따라서 동일한 간격으로 위치한 마커 (Fig.   5b) , z축을 따라서 동일한 간격으로 위치한 마커 (Fig. 5c) 
